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3 The transmission electron
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P . energy dispersive X-ray

- spectroscopy (EDS) por-

tions of this work were per-
formed at the Center for
Functional Nanomaterials
at Brookhaven National
Laboratory. The electron
micrograph illustrated in
Figure 7 was collected on a
= JEOL JEM-1400 Low Volt-
- age TEM operated at
120KV with smallest pos-
sible objective and con-
denser apertures, spot size 3
— and captured using a Gatan
- 2048 x 2048 pixel CCD
camera coupled to Gatan
DigitalMicrograph software
789! 2 for archival and analysis.
Selected representative
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from rastered points across the iy 3 purpose-built auto-
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representative sample in 3. Peaks from large nanocrys- . .
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X ?rys 5 T Ground samples were im-
) mersed in hexanes and
sonicated for approxi-

mately twenty minutes in a scintillation vial prior to introduction to the TEM grid.
The TEM ¢ used were Ted Pella Lacey Carbon, 200 mesh, Nickel substrate.
Sample introduction was achieved by dipping the TEM grid in the settled hexanes
solution and secured with drying by heat lamp. grids were mounted in a
Gatan Cryoholder which had been processed fo on a Gatan 655 Turbo Pump-
ing Station and equipped with a Gatan Model SmartSet temperature control-
ler. Once introduced to
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The EDS spectrum ’
illustrated in Figure 8 &
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with an Oxford
Energy TEM 250
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the POSSlblhty of replap- . Figure 6 - The uppermost SAXS plot from the previous series ana-
lng complicated, CXpen- lyzed for particle size and volume distribution. Predominant nanopar-
sive and highly toxic ticle sizes are 6 nm, 15 nm and 20 nm.
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semiconductor quantum dots with a .

simple, non-toxic equivalent. The empiri- TEM Micrograph
cal evidence suggests this possibility
exists. The photoluminescence spectrum
collected from the representative sample
indicates a strong peak near 388 nm, a
telltale sign of the Z, exciton known in
copper chloride bulk material. The SAXS
analysis of the same sample indicates
order consistent with spherical nanocrys-
tals of particular sizes distributed
throughout the sample volume. The TEM
micrograph of the same representative
sample indicates spherical morphology of
nanoparticles in the same size regimes
and relative abundances indicated by the
SAXS analysis. The EDS spectrum col-
lected on a single nanocrystal isolated , ,
from the same sample indicates a compo-  Figure 7- TEM micrograph or repre-
sition of 1:1 copper to chlorine. Based on sentative sample confirms SAXS
these observations we are inclined to con- ~ measurements of CuCl nanocrystals
clude that the bulk sodium chloride crys- and indicates spherical morphology.

tal contains non-toxic, easily synthesized

nanocrystalline copper chloride quantum dots which mimic their highly-toxic and
sophisticated counterparts.
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